In this contribution, we present a reassessment of the Pular F ormation age (Sierra de Almeida, Antofagasta ) that in previous papers was attributed to either the Late Paleozoic or Triassic. At Quebrada del Medio, the Pular Formation includes a 379-meter-thick stratigraphic section formed from base to top by conglomerates, sandstones, black bituminous shales and limestones, tuffaceous sandstones and a poorly welded ignimbrite that accumulated in fluvial and lacustrine environments. A multidisciplinary study of the flora and fauna was undertaken. The existence of diagnostic Gondwana microflora and macroflora allows attributing a Middle Triassic to early Late Triassic age to the Pular Formation.
Introduction
In the areas of the Atacama and Punta Negra Salars in the Antofagasta Region of northern Chile a thick succession of pre-Jurassic volcanic and volcaniclastic rocks crops out. Here, interbeds of limnic beds can be observed (Pichowiak et al., 1987) . Some of these interbeds are fossiliferous allowing a chronological assigmnent. correlations with neighbouring formations and paleogeogra phic reconstructions (Breitkreuz and Zeil. 1994) . They mainly belong to the Middle Member of the Tuina Formation (Raczynsky, 1963) , El Bordo Strata (Fortt, 19811) , Sierra de Varas Formation (Marinovic et al.. 1995) , Middle Member of the Peine Formation (Breitkreuz, 1991) and the Pular Formation (Bruggen, 1942) (Fig. 1) .
It was assumed that all these interbeds would show the same stratigraphic position and thus represent a single lacustrine depositional event that developed during the Late CarboniferousEarly Permian (Bahlburg and Breitkreuz, 1991; Breitkreuz et al.. 1992) . Nevertheless, much care should be taken in correlating them, since they could represent lacustrine events that would have occurred at different times. Taking into account the considerable degree of confusion in the chro nological assignment of these units, we suggest in this paper that a partial revision of the ages and sedimentary environments, including the contact relationships of each of them before any attempt to correlate them, should be done. This multidisciplinary study includes a revi sion of the stratigraphical and paleontological analyses on microflora, macroflora, conchostracans and calcareous microfauna of the Pular Formation that crops out in the Sierra de Almeida (Fig. 1 ) and that was studied at Quebrada del Me dio. a tributary of Quebrada Pajonales (Fig. 2) 
Unit IV
62 m of well-stratified tuffaceous sandstones (15-30 centimeter-thick beds) alternating with coarse-grained. 30 centimeter-thick, strata of red sandstones (Fig. 4e) . some of which show high angle cross-bedding (Fig. 4f) . Two levels carrying abundant conchostracans occur near the base.
Unit V
81 m of whitish-pink, fragmental, poorly weld ed, massive ignimbrite unconfonnably covered by redbeds of the Pajonales Formation (Maastrichtian; Salinas et al.. 1991) (Fig. 4g ).
Definition and contact relationships
The Pular Formation was first defined by Briiggen (1942) Briiggen (1942) indicated that this formation overlies a volcanic sequence ('Formación Porfiriti ca') composed of green, violet and brown andesitic rocks. Later on he argued that 'the bituminous series seems to have been deposited in a landscape depres sion between the porphyritic hills' (Briiggen, 1950, p. 103) . The same criterion was adopted thereafter by Harrington (1961) .
The volcanic rocks of Brüggen's 'Formación Porfiritica' (1942) were mapped by Davidson et al. (1981) who assigned to them a possible Triassic age. These rocks, in turn, overlie the 'Volcanitas Acidas de Sierra San Juan' (Davidson et al.. 1981) composed mainly of rhyolitic lavas and tuffs. An ignimbritic flow of the latter was dated (K-Ar in biotite) in 290±7 Ma (Carboniferous-Permian boundary) (Davidsonetal.. 1985; Gardeweg etal.. 1994) . The 'Volcanitas ácidas de Sierra San Juan' were later included within the La Tabla Formation by Gardeweg et al. (1994) (Zavattieri andBatten, 1996) . All mentioned genera of bryophytic and pteridophytic spores and gym nospermous pollengrains have also been previously recorded in the early Late Triassic assemblages of the Llafquentue-Huimpil Formation (Askin et al., 1981) and from the Panguipulli Formation (Zava ttieri et al., 2003) in southern Chile.
Plant remains
The assignment of the Triassic age to the Pular Formation, based on the new findings of paly nomorphs. is consistent with the record of plant megafossil remains. The plant specimen collected during this study represents a Cycad frond belon ging to Pseudoctenis fissa Du Toit. 1927 (Plate 2a) . This taxon is a common component in the Triassic of Gondwana. In Argentina it has been reported for the Barreal Formation (Bonetti. 1968) and Laguna Colorada Formation (Gnaedinger and Herbst. 1997) ; in South Africa it was cited for the Molteno Formation (Du Toit. 1927; Anderson and Anderson. 1985; Anderson and Anderson, 1989) and in Australia it was reported for the Subregion Ip swich, Bryden and Esk Formations (Anderson and Anderson. 1989 
Calcareous microfauna
It consists of non-marine ostracods (Crustacea) and rare green algae (Charophyta). The ostracods are mostly represented by Volganella sp. This species has been well described and illustrated by Osorio and Rivano (1985) as ChamishaellaT sp.. a marine Paraparchitidae. We think this species is best included in Volganella Sharapova and Man delstam, a large (more than 2 mm in length) fresh water ostracod known, up to the present, from the Permian of the ex USSR. Ostracod collection levels for this study are the same as those examined by Osorio and Rivano (1985) . For the present study, it is worth mentioning that Volganella sp. juveniles closely resemble a species referred to as Cultella sp. by Chaia (pers. comm., 1992) Chaia, 1992) . Even though the ostracods recognized in this paper cannot be dated, they are good indicators of fresh water paleoenviromnental conditions.
Depositional environment
The depositional enviromnent of the Pular For mation is inferred on the basis of the succession of facies shown in figure 3 and on its fossiliferous content. The conglomerates and sandstones from the base of the Pular Formation (Units I-II) repre sent a fining-up sequence that probably was depo sited in a distal part of a braided river enviromnent (Miall, 1977) , while the bituminous shales and limestones from Unit III were formed in a quiet lacustrine fresh-water domain. Osorio and Rivano (1985) (Nichols, 1999) . Black shales in Unit III indicate limited oxygen supply to the limnic sediments and thus favor the preservation of orga nic matter, suggesting a warm climate with small seasonal variations (Einsele, 1992) . The upper part of the section (Unit IV), including sandstones with high-angle cross-bedding, represents deposits of medium energy flood-plain enviromnent (Reineck and Singh. 1980 ; see for example their stratigraphic section in figure 430 ) influenced by volcanic ashde position. Also the presence of conchostracan fresh water fauna in this unit suggest this enviromnent. Ignimbrite (Unit V) at the top of the section shows the occurrence of important volcanic activity at the end of sediment accumulation.
Discussion
Data on ostracods has not been well managed as chronological indicators for the limnic levels around the Atacama and Punta Negra Salars. In fact, recent geochronological K-Ar data by Basso and Marinovic (2003) Osorio in Marinovic et al.. 1995) , the age of this formation cannot be Triassic simply because it is intruded by a well dated Carboniferous granite (Smoje and Marinovic, 1994) . Consequently, any correlation with the Pular Formation is fallacious (Marinovic et al.. 1995) .
The idea of intra-arc basins developed in a Late Paleozoic volcanic arc in northern Chile as stated by Breitkreuz and Zeil (1994) 
